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PROBLEM TO BE SOLVED: To allow focus adjustment 
not to be affected by a pattern of a photographic image 
and a zoom operation in the case focusing the 
photographic image automatically by a film scanner. 
SOLUTION: An image pickup signal from an image 
sensor 10 is converted into a digital signal by an A/D 
converter 12 and given to a band-pass filter 18. The 
band-pass filter 18 is made up of a programmable digital 
filter 18a acting like a low-pass filter and a 
programmable digital filter 18b acting like a high-pass 
filter. The pass band by the band-pass filter 18 is 
changed by setting data written in a data ROM 24. The 
operator sets a mode to a focus mode setting circuit 34 
via a user interface 33 depending on a pattern of the 
photographic image. A CPU 22 reads set data corresponding to the setting mode from the 
ROM 24 to change the pass band of the band-pass filter 18. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The photograph on a film plane is picturized with image sensors through an image pick-up 
lens. The evaluation signal matched with the spatial frequency in a predetermined band by letting a band 
pass filter pass in the image pick-up signal from these image sensors is extracted. In the automatic- 
focusing adjustment of the film scanner which performs focus doubling of an image pick-up lens while 
evaluating the addition value of this evaluation signal The automatic-focusing adjustment of the film 
scanner characterized by for the passband having constituted said band pass filter from a strange good 
programmable digital filter, and enabling modification of the passband of the spatial frequency by the 
programmable digital filter according to an external setting input. 

[Claim 2] The photograph on a film plane is picturized with image sensors through an image pick-up 
lens with a zoom function. The evaluation signal matched with the spatial frequency in a predetermined 
band by letting a band pass filter pass in the image pick-up signal from these image sensors is extracted. 
In the automatic-focusing adjustment of the film scanner which performs focus doubling of an image 
pick-up lens while evaluating the addition value of this evaluation signal A passband constitutes said 
band pass filter from a strange good programmable digital filter. The automatic-focusing adjustment of 
the film scanner characterized by for zoom actuation of an image pick-up lens being interlocked with, 
and changing the passband of the spatial frequency by the programmable digital filter. 
[Claim 3] The photograph on a film plane is picturized with image sensors through an image pick-up 
lens with a zoom function. The evaluation signal matched with the spatial frequency in a predetermined 
band by letting a band pass filter pass in the image pick-up signal from these image sensors is extracted. 
While a passband constitutes said band pass filter from a strange good programmable digital filter in the 
automatic-focusing adjustment of the film scanner which performs focus doubling of an image pick-up 
lens, evaluating the addition value of this evaluation signal The data memory which matched a zoom 
detection means to detect the zoom location of an image pick-up lens, and a zoom location and the set 
point data for passband modification of a programmable digital filter is prepared. So that set point data 
may be read from said data memory according to the zoom location which was interlocked with 
zooming of an image pick-up lens, and was detected with said zoom detection means and the passband 
by the programmable digital filter may be changed The automatic-focusing adjustment of the film 
scanner characterized by carrying out. 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the automatic-focusing adjustment for film scanners 
which enabled it to perform exactly and quickly focus doubling at the time of an image pick-up in detail 
about the film scanner which picturizes the image photoed by the negative film or the positive film, and 
acquires a picture signal. 
[0002] 

[Description of the Prior Art] When the photograph photoed by the negative film and the positive film 
tends to be displayed on CRT, or it outputs to a video printer and is going to obtain the hard copy of an 
image, a film scanner is used in order to change an optical photograph into a picture signal. The film 
scanner builds in the image sensors (solid state image sensor) which carry out a right pair to a film 
plane, and picturize a photograph, and a picture signal is acquired by performing proper signal 
processing to the image pick-up signal acquired from these image sensors. 

[0003] An image pick-up lens is arranged between a film plane and image sensors, and focus doubling is 
performed so that image formation of the photograph may be correctly carried out on the photoelectric 
surface of image sensors. Since the film used as the candidate for an image pick-up will be held by the 
tape carrier package and will moreover be set to an almost fixed distance location from an image pick- 
up lens in a film scanner, The film which a film plane moves when a tape carrier package is changed 
although it is not necessary to perform focus doubling over a large range like a common video camera or 
an electronic "still" camera, or serves as a candidate for an image pick-up Every class If it takes into 
consideration that thickness differs for every manufacturer etc., it is necessary to perform focus doubling 
too. 

[0004] In order to perform focus doubling automatically in a film scanner, an automatic-focusing 
adjustment which was indicated by JP,61-41277,A, JP,63-215268,A, and JP,1-7774,A can be used. 
Fundamentally, these automatic-focusing adjustments integrate with the evaluation signal corresponding 
to the spatial frequency in the predetermined band included in the image pick-up signal in the 
predetermined area set up in the image pick-up screen of image sensors, and they are carrying out 
migration accommodation of the image pick-up lens so that this integral value may serve as a peak. 
[0005] 

[Problem(s) to be Solved by the Invention] In the conventional automatic-focusing adjustment 
mentioned above, since the evaluation signal corresponding to the spatial frequency in a fixed band was 
extracted by letting the band pass filter which had fixed pass band width for the image pick-up signal in 
predetermined area pass, the phenomenon in which proper focus doubling was not made depending on 
the pattern which a photograph has had arisen. If the passband of a band pass filter is generally set to a 
high region side, focus doubling can be performed sharply, but when the sea surface is reflected, for 
example to the background of main photographic subjects, to the common photographic subject with 
which sensitive focus doubling may be performed to the small wave of a sea surface, and various 
patterns are assumed, it cannot necessarily be said to be a setup of a suitable passband. On the contrary, 
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when the passband of a band pass filter is set to a low-pass side, the peak of the integral value mentioned 
above becomes gently-sloping too much, and there is a problem of it becoming impossible to identify a 
peak correctly. 

[0006] Furthermore, a zoom lens is used for the image pick-up lens of a film scanner in many cases so 
that only the part can be picturized out of photograph 1 screen and it can be made to output to external 
instruments, such as CRT and a video printer. However, when zooming of the image pick-up lens was 
carried out, un-arranging [ that focus doubling was not well made depending on the degree of zooming ] 
had arisen, the spatial-frequency component of the image pick-up signal acquired from image sensors 
changing, and fixing the passband of a band pass filter like before. 

[0007] It was not made in order that this invention might solve the above-mentioned problem, and even 
if it is not greatly influenced by the pattern of a photographic subject and moreover performs zooming, it 
aims at offering the automatic-focusing adjustment for film scanners which could be made to do suitable 
focus doubling. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
constitutes the band pass filter for extracting the evaluation signal corresponding to the spatial-frequency 
component in a predetermined band from an image pick-up signal from a programmable digital filter, 
and can be made to carry out adjustable [ of the passband of spatial frequency with a programmable 
DEJITA filter ] by the external setting input. 

[0009] Furthermore, in consideration of an image pick-up being performed through an image pick-up 
lens with a zoom function, it consists of this inventions so that zoom actuation of an image pick-up lens 
may be interlocked with and it can carry out adjustable [ of the passband of a programmable digital 
filter ]. In order for zoom actuation to be interlocked with and to change the passband of a 
programmable digital filter, when the data memory which matched a zoom detection means detect the 
zoom location of an image pick-up lens, and a zoom location and the set point data for passband 
modification of a programmable digital filter is used and zooming of the image pick-up lens carries out, 
set point data read from said data memory according to the zoom location detected with the zoom 
detection means, and the passband of the spatial frequency by the programmable digital filter is 
changed. 
[0010] 

[Embodiment of the Invention] The configuration of the film scanner which used this invention for 
drawing 1 is shown roughly. A film 2 is held by the tape carrier package 3, and is set between light 
equipment 4 and the image pick-up lens 5. Light equipment 4 contains a lighting lamp, drawing for 
quantity of light accommodation, the color filter for color temperature amendment, etc. as everyone 
knows, and gives the illumination light from behind to a film 2. In addition, when a film 2 is a negative 
film, it can process like a positive film by performing a negative / positive reversal process in the digital 
digital disposal circuit mentioned later. 

[001 1] The image pick-up lens 5 consists of variable power lens 5a and focal lens 5b, and zooming and 
focusing are performed by moving each lens in the direction of an optical axis. In order to move each 
lens, the zoom driver 6 and the focal driver 7 are used, and migration control is performed by the drive 
of stepping motors 6a and 7a, respectively. The potentiometer 8 is put side by side to variable power 
lens 5a as a zoom location detection means, migration of variable power lens 5a is interlocked with, the 
resistance changes, and a potentiometer 8 outputs the voltage signal corresponding to a zoom location 
and one to one. 

[0012] Image sensors 10 are formed in the image formation side of the image pick-up lens 5. The color 
filter of red very small in the photoelectric surface of image sensors 10, green, and blue is arranged in 
the shape of a matrix, photo electric conversion of the light which penetrated these color filters is carried 
out for every pixel, and are recording of a signal charge is performed. In addition, although many CCD 
solid state image sensors are used for image sensors 10, it is also possible to use other natural solid state 
image sensors. Since image sensors 1 0 are driven, the sensor driver 1 1 is used, and from image sensors 
10, the signal charge for every pixel is read to time series, and is outputted as an image pick-up signal. 


http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 7/1 9/2007 


JP,1 0-042 184, A [DETAILED DESCRIPTION] 


Page 3 of 7 


[0013] Digital conversion of the image pick-up signal from image sensors 10 is carried out by A/D 
converter 12 under a predetermined sampling frequency. The digitized image pick-up signal is inputted 
into the digital digital disposal circuit 14 at time series. The digital digital disposal circuit 14 reads the 
inputted image pick-up signal for every color, performs a matrix operation, and generates two kinds of 
picture signals of a RGB picture signal and a composite picture signal. In addition, in the digital digital 
disposal circuit 14, gamma amendment, adjustment of signal level, and adjustment of a color-balance 
are also performed. In this way, when, as for the acquired RGB picture signal, an operator performs the 
incorporation input of a picture signal, it is outputted to a RGB output terminal with a digital signal, and 
a composite picture signal is outputted to a composite output terminal after analogue conversion by D/A 
converter 15. in addition, an operator can observe the photograph of a film 2 during the period which a 
composite picture signal resembles [ period ] serially CRT monitor 16 built in the film scanner, is sent 
[ period ] to it, and is operating the film scanner. 

[0014] The image pick-up signal from A/D converter 12 is inputted also into a band pass filter 18. A 
band pass filter 1 8 consists of two programmable digital filters 1 8a and 1 8b by which cascade 
connection was carried out. Programmable digital filter 18a of the preceding paragraph searches for the 
difference between image pick-up signals inputted by time series notionally, and the difference is the set 
point KH. The following are outputted as an evaluation signal. Moreover, for latter programmable 
digital filter 1 8b, its value among the evaluation signals inputted from the preceding paragraph is the set 
point KL. The above thing is outputted. consequently, the difference between the image pick-up signals 
from a band pass filter 18 ~ the difference of fixed within the limits ~ data are outputted. 
[0015] The difference between image pick-up signals corresponds to the spatial frequency which the 
image pick-up signal outputted to time series has, and means that spatial frequency is so high that the 
difference is large. Therefore, the above-mentioned operation of a band pass filter 1 8 is the low-pass cut 
frequency fL about the spatial frequency contained in an image pick-up signal. High region cut 
frequency fH It filters and responds to outputting the change width-of-face data in the frequency band 
across which it faced on these cut frequencies (there being both sides of + and -) as an evaluation signal. 
And high region cut frequency fH The set point KH inputted into programmable digital filter 18a of the 
preceding paragraph as a tap multiplier It is corresponded and decided and is the low-pass cut frequency 
fL. The set point KL inputted into latter programmable digital filter 1 8b as a tap multiplier It will be 
corresponded and decided. 

[0016] In addition, it is also possible to be able to use "12x 10-bit matrix multiplier LF2250" (trade 
name) etc. made from LOGIC for the above-mentioned programmable digital filters 1 8a and 1 8b, to 
make a still more advanced filtering operation perform, and to acquire a highly precise evaluation signal 
by things. Moreover, although the evaluation signal has been acquired from the image pick-up signal for 
a full screen of a photograph, based on the image pick-up signal from the partial range where the part of 
the full screens, for example, a main photographic subjects' existence probability, includes a high 
photograph center, an evaluation signal can also be acquired by establishing a masking circuit in the 
preceding paragraph of a band pass filter 18. 

[0017] In order to change the tap multiplier of each programmable digital filter 18a and 18b, the 
programmable digital filters 18a and 18b are connected with CPU22 through the bus line 20. CPU22 
reads the set point data stored in data ROM 24 if needed, inputs this into the programmable digital filters 
1 8a and 1 8b as a tap multiplier, and is the set point KH and KL. It changes. 

[0018] The absolute value conversion circuit 25 takes the absolute value of the evaluation signal sent 
from a band pass filter 18, and inputs it into a counting circuit 26. A counting circuit 26 integrates the 
evaluation signal for one screen. The addition value of an evaluation signal is the low-pass cut frequency 
fL. It is total of the change width-of-face data belonging to the spatial-frequency band across which it 
faced on the high region cut frequency fH. And to the photograph on a film 2, when focus doubling of 
the image pick-up lens 5 is the most suitable, focus doubling of the image pick-up lens 5 is performed 
using the addition value of an evaluation signal becoming max. 

[0019] For this reason, after CPU22 reads the addition value of an evaluation signal from a counting 
circuit 26 through a bus line 20 and writes it in RAM27, it moves focal lens 5b to either of the directions 
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of an optical axis by the focal driver 7 and stepping motor 7a. And based on the image pick-up signal 
acquired in this condition, addition of an evaluation signal is performed similarly and CPU22 reads this. 
When this new addition value is larger than the last addition value, focal lens 5b is again moved in this 
direction, the addition value of an evaluation signal is read again, and it compares with the last addition 
value. Since it turns out that the addition value of an evaluation signal reached the peak when this 
processing is repeated and the addition value of an evaluation signal becomes smaller than the last value, 
focus doubling is completed at that time. 

[0020] When the addition value of an evaluation signal becomes smaller than the first value by 
migration of the first focal lens 5b, the migration direction of focal lens 5b is made reverse, and same 
processing is performed. In addition, in looking for the peak of the addition value of an evaluation 
signal, it is also possible to add still more various processings. For example, when differences with the 
addition value of the evaluation signal acquired by last time differ greatly, movement magnitude of focal 
lens 5b is enlarged. Perform control which makes fine movement magnitude of focal lens 5b while an 
addition value change is becoming small, or Moreover, when the addition value of an evaluation signal 
rises one by one and becomes smaller than the last value, focal lens 5b can be returned between the last 
locations, and technique, such as finishing focus doubling, can also be taken. 

[0021] Moreover, CPU22 controls actuation of light equipment 4 by the bus line 20, D/A converter 28, 
and the light source control circuit 29. For example, in the adjustment of signal level and the adjustment 
of a color-balance by the digital digital disposal circuit 14, when it cannot respond, the diaphragm for 
quantity of light accommodation of light equipment 4 is controlled, or the color filter for color 
temperature amendment is switched. 

[0022] The criteria data suitably read in the above-mentioned fundamental sequence program performed 
by this film scanner or a sequence program execution process are stored in ROM30. Moreover, various 
kinds of data, a flag, etc. which are obtained in a sequence program execution process are kept 
temporarily in the work area in RAM27, or are updated suitably. 

[0023] As mentioned above to data ROM 24, it is the low-pass cut frequency fL of a band pass filter 15. 
And high region cut frequency fH The set point data for deciding are stored. There are two kinds such as 
the initial value data which a user chooses, and the variable power amendment data which are 
interlocked with zoom actuation and changed automatically of these set point data. Dr awing 2 shows 
data ROM 24 notionally, initial value data are stored in the memory area of address "0001" - "0003", 
and variable power amendment data are stored in the memory area after the address "1001." 
[0024] Three kinds for the object for high contrast modes, the object for canonical modes, and the 
Rochon trust modes are prepared, and an operator chooses initial value data according to the pattern of 
the photograph of the film 2 used as the candidate for an image pick-up. For example, if an operator 
chooses "high contrast mode" through the user interfaces 33, such as a keyboard, when a photograph is 
the thing of a fine pattern, CPU22 will read this through the focal mode setting circuit 34, will read the 
set point data KH0 and KL1 for the high contrast of the address "0001 " from data ROM 24, and will 
transmit to the programmable digital filters 18a and 18b as a tap multiplier. 

[0025] As a result, to drawing 3 , the set point KH of the programmable digital filters 1 8a and 1 8b and 
KL are fS about a sampling frequency, respectively, as it is set to KH0 and KL1 and a two-dot chain line 
shows. High region cut frequency fH which does not degrade the amplitude characteristic when it carries 
out fS (2/5) and low-pass cut frequency fL fS (3/10) It becomes. Therefore, a band pass filter 18 thinks a 
high region frequency as important among the spatial frequency contained in an image pick-up signal, 
and comes to extract an evaluation signal. Similarly, when an operator chooses a canonical mode and the 
Rochon trust mode, they are the set point KH of the programmable digital filters 18a and 18b, and KL 
by the initialization data of the address "0002" and "0003", respectively. It is decided and the filtering 
property shown in drawing 3 with a continuous line and a broken line, respectively is initialized. In 
addition, one set point KH Since any mode selection serves as constant value KH0, it is the high region 
cut frequency fH. fS (2/5) Although it is as, you may make it change this for every mode. 
[0026] On the other hand, the variable power amendment data written in after the address "1001" are 
read by CPU22, when zoom actuation of the image pick-up lens 5 is carried out, and they are inputted 


http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 7/1 9/2007 


JP,1 0-042 184, A [DETAILED DESCRIPTION] 


Page 5 of 7 


into the programmable digital filters 18a and 18b as amendment data of a tap multiplier, respectively. If 
an operator performs zoom actuation, the signal from the zoom operating circuit 35 will be read by 
CPU22, variable power lens 5a of the image pick-up lens 5 will move in the direction of an optical axis, 
and zooming will be performed. The voltage signal from a potentiometer 8 changes by migration of 
variable power lens 5a, digital conversion of this voltage signal is carried out by AID converter 37, and 
it is read by CPU22 as a zoom position signal. 

[0027] CPU22 reads variable power amendment data from data ROM 24 corresponding to change of a 
zoom position signal, and inputs this into the programmable digital filters 1 8a and 1 8b as amendment 
data of a tap multiplier. For example, if an operator chooses a "canonical mode" when it can carry out 
adjustable [ of the focal distance of the image pick-up lens 5 ] among 5mm (wide angle edge) - 25mm 
(tele edge), the filtering property of the bunt pass filter 1 8 is the low-pass cut frequency fL, as a 
continuous line shows to drawing 4 . fS (1/5) and high region cut frequency fH fS (2/5) It is initialized. 
And when using the image pick-up lens 5 as it is at a wide angle edge, as variable power amendment 
data, the amendment data "1, 1" of the address "1001" are read, and it is inputted into the programmable 
digital filters 1 8a and 1 8b. In this case, the passband of a band pass filter 1 8 is decided with initialization 
data. 

[0028] Whenever it performs zoom actuation and a focal distance is extended by 1mm, CPU22 accesses 
data ROM 24 with the address "1002", "1003", and reads variable power amendment data "al and 
bl", "a2 and b2", and and inputs this into the programmable digital filters 18a and 18b as amendment 
data of a tap multiplier. Thereby, as an alternate long and short dash line shows to drawing 4 , they are 
the low-pass cut frequency fL and the high region cut frequency fH. It shifts to a low frequency side 
according to amendment data. In addition, also when an operator initializes in "high contrast mode" and 
the "Rochon trust mode", same shift processing is performed. 

[0029] Hereafter, a focus doubling operation of the above-mentioned film scanner is explained. As 
shown in the flow chart of drawing 5 , an operator's selection mode is first read at step 1 (ST1). For 
example, the pattern pattern which the photograph of a film 2 has is standard, and when the "canonical 
mode" is chosen corresponding to this, the initial value data "KH0, KL2" stored in the address "0002" 
from data ROM 24 by processing of ST2 and ST3 are inputted into the programmable digital filters 1 8a 
and 1 8b as a tap multiplier. Thereby, the passband of a band pass filter 1 8 is set as the canonical mode 
shown in drawing 3 as a continuous line. 

[0030] The frequency distribution property when taking the evaluation signal strength (absolute value) 
for every spatial frequency for the spatial frequency contained in an image pick-up signal along an axis 
of ordinate is shown on an axis of abscissa by drawing 6 , spatial frequency corresponds to the degree of 
the difference between image pick-up signals notionally, and evaluation signal strength corresponds to 
the value which carried out the multiplication of the degree of a difference to the measurement size for 
every spatial frequency. Although the spatial frequency contained in an image pick-up signal reaches far 
and wide, the evaluation signal strength in the frequency band restricted, respectively is used for focus 
doubling by deciding low-pass [ of a band pass filter 18 ], and the cut frequency of a high region 
according to setting mode. And in high contrast mode, it includes to the evaluation signal of the field 
where spatial frequency is low, and is used for focus doubling as the evaluation signal belonging to the 
field where spatial frequency is high is used preponderantly and becomes a canonical mode and the 
Rochon trust mode. And if the "canonical mode" shown as a continuous line is chosen as drawing 6 , the 
evaluation signal in the passband will be outputted from a band pass filter 1 8, and will be integrated by 
the counting circuit 26. 

[003 1] When an operator does not perform zoom actuation, this addition value is equivalent to the value 
adding the evaluation signal strength within the limits surrounded with the curve which shows the 
evaluation signal strength of drawing 6 by the canonical mode, and changes to drawing 7 with the 
correlation shown by ** to the movement magnitude of focal lens 5b. And when focal lens 5b comes to 
a focus location, the addition value of an evaluation signal serves as a peak. Therefore, focal lens 5b can 
be stopped in a focus location by carrying out feedback control of the set location of focal lens 5b 
through the focal driver 7 and stepping motor 7a, supervising the addition value of an evaluation signal. 
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[0032] In this way, if focal lens 5b is moved to a focus location, since a clear photograph is displayed on 
CRT monitor 16, an operator will perform the incorporation input of a picture signal through a user 
interface 33. Thereby, the picture signal after focus doubling is outputted from a RGB output terminal or 
a composite output terminal from the digital digital disposal circuit 14. In addition, a simulation 
indication of the focus doubling curve which digital display of the addition value data of the evaluation 
signal acquired in process of focus doubling processing is carried out a photograph is not only displayed 
on the screen of CRT monitor 1 6, but, or is shown in drawing 7 is given. Therefore, after checking this 
display, an operator becomes possible [ performing the incorporation input of a picture signal ]. 
[0033] If an operator performs zoom actuation to a looking-far side before performing an image 
incorporation input, reading of data ROM 24 to variable power amendment data will be performed by 
processing of ST4 and ST5. And the variable power amendment data according to the set location of a 
zoom location are inputted into the programmable digital filters 18a and 18b, and a change of initial 
value data is made by STs 2 and 3. in connection with this, it is shown in drawing 4 ~ as ~ low-pass [ of 
a band pass filter 1 8 ], the cut frequency fL of a high region, and fH It is shifted to a low-pass side. 
[0034] Since the spatial frequency which a photograph has by carrying out zoom actuation of the image 
pick-up lens 5 at a looking-far side is shifted to a low-pass side, by amending the passband of a band 
pass filter 18 to a low-pass side according to this, the addition value change of the evaluation signal 
accompanying migration of focal lens 5b becomes a thing in alignment with the curve of drawing 7 **, 
and it can do [ performing good focus doubling or ]. In addition, in spite of having carried out zoom 
actuation of the image pick-up lens 5 at the looking-far side, they are the cut frequency fL of a band pass 
filter 18, and fH. If it leaves to initial setting, they are the cut frequency fL of a band pass filter 18, and 
fH to the spatial frequency which a photograph has. It will be set to a high region side. 
[0035] If focus doubling processing is performed in the condition of this as, as ** shows the addition 
value change of an evaluation signal to drawing 7 , near a focus location, change will become intense to 
one deficient in change in a defocusing field to migration of focal lens 5b. Consequently, in the first 
phase, change is too small to the addition value of an evaluation signal, the migration direction of focal 
lens 5b becomes unclear, and near a focus location, vibration appears in the addition value of an 
evaluation signal, and discernment of a peak becomes difficult, this point ~ above ~ the cut frequency 
fL of a band pass filter 18, and fH By amending according to a zoom location, the peak of the addition 
value of an evaluation signal is detectable irrespective of zoom actuation according to a suitable 
correlation property as shown in drawin g 7 **. 

[0036] On the other hand, a photograph is the thing of a fine pattern pattern, if an operator chooses "high 
contrast mode" according to this, the passband of a band pass filter 1 8 will be restricted to drawing 6 by 
the curve shown with a two-dot chain line, and focus doubling will be performed, using preponderantly 
the evaluation signal of the field where spatial frequency is high. Also in this case, since the passband 
which suited the spatial frequency which a photograph has in a band pass filter 1 8 will be set up, to 
migration of focal lens 5b, the addition value change of an evaluation signal comes to be shown in 
drawing 7 **, and can completely move focal lens 5b to a focus different location similarly. Moreover, 
when a photograph is the pattern of the Rochon trust, by choosing the "Rochon trust mode" according to 
this, the passband of a band pass filter 18 is extended to a low-pass side, and suitable focus doubling 
processing comes to be performed. 

[0037] In addition, to the movement magnitude of focal lens 5b, although the spatial frequency which a 
photograph has is high, when an operator chooses a "canonical mode", the addition value change of an 
evaluation signal will become gently-sloping, as shown in drawing 7 **. In such change, even if it 
moves focal lens 5b near a focus location, it is it changeless appearing in the addition value of an 
evaluation signal, and too exact focus doubling becomes difficult. Therefore, even if initial setting is 
unsuitable, an operator enables it to have performed the set point input to arbitration in the focal mode 
setting circuit 34, although it is necessary to perform an operator's initial setting appropriately first. 
[0038] Since graphical representation of the addition value data of the evaluation signal accompanying 
the focus doubling processing which digital display of the addition value of the evaluation signal 
acquired by focus doubling processing is carried out to CRT monitor 16, or is shown in drawing 7 was 
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carried out as mentioned above, after checking these, a set point input is performed suitably and they are 
the cut frequency fL of a band pass filter 18, and fH. What is necessary is just to change. Of course, 
when the initialization mode is suitable, the thing of highly precise focus doubling to perform for 
accumulating is also possible for this set point alter operation. 

[0039] Furthermore, on the occasion of the focus doubling processing, although the pattern of a 
photograph is the Rochon trust, when it is going to picturize by carrying out zoom actuation at an image 
pick-up lens 5 looking-far-side, and making an image scale factor high, if becoming a gently-sloping 
change as the addition value change of an evaluation signal shows drawing 7 ** is not avoided but it 
remains as it is, the problem that good focus doubling becomes difficult arises. Then, it is effective to 
perform focus doubling in this case using the distribution pattern of the emulsion particle of a film 2. 
Since it is distributed by the pattern with a random silver salt particle on a film 2 and the distribution 
density is understood beforehand, corresponding to a zoom location (image scale factor), they are the cut 
frequency fL of a band pass filter 1 8, and fH based on the spatial frequency according to the distribution 
density of a silver salt particle. By setting up, exact focus doubling becomes possible also to such a 
photograph. 

[0040] By the way, although explained above as that to which variable power lens 5a moves by zoom 
actuation, and a change of a focal distance is made, when 2 group zoom lens is used for the image pick- 
up lens 5, not only variable power lens 5a but focal lens 5b moves in the direction of an optical axis by 
zoom actuation. Therefore, it is necessary to carry out centering control of these lenses for every 
tracking adjustment of a zoom lens, i.e., a zoom location, at the time of shipment of a film scanner. 
[0041] Then, on the occasion of this tracking accommodation, the test photographic subject which has 
the description in a specific spatial-frequency band is installed and used for a fixed distance location, it 
asks for change of the spatial frequency accompanying change of the image scale factor at the time of a 
zoom by count beforehand, and the variable power amendment data which suit this are written in data 
ROM 24. And in the process in which actual tracking accommodation is performed, according to the 
above-mentioned processing, focus doubling is performed automatically, reading the variable power 
amendment data which correspond from data ROM 24 for every image scale factor, in case the above- 
mentioned test photographic subject is picturized, the location of focal lens 5b is read for every zoom 
location, and a tracking amendment table is created. In the creation process of this tracking amendment 
table, since the passband of a band pass filter 1 8 will be set as the range which suited the zoom location, 
focus doubling with little malfunction comes to be performed, and there is an advantage that a tracking 
amendment table can moreover also be created by semi-automatic. 

[0042] As mentioned above, in carrying out this invention, proper modification is possible although this 
invention has been explained based on the attached drawing. For example, a zoom location is also 
detectable by supervising the number of the driving pulses supplied to stepping motor 6a for variable 
power lens migration instead of detecting the location of variable power lens 5a by the potentiometer 8, 
in case a zoom location is read. Moreover, the set point data according to individual may be written in 
for every zoom location instead of writing variable power amendment data in data ROM 24. 
[0043] 

[Effect of the Invention] As mentioned above, since adjustable [ of the passband ] is carried out for the 
band pass filter which extracts the thing in a predetermined band among the spatial frequency contained 
in an image pick-up signal using a programmable digital filter and he is trying to acquire the evaluation 
signal for focus doubling according to this invention, a setup of the suitable passband according to the 
pattern of a photograph is attained, and focus doubling can be performed exactly and quickly. Moreover, 
since the passband of the band pass filter which consisted of programmable digital filters automatically 
corresponding to the zoom location is changed when a zoom lens is used for an image pick-up lens, the 
evaluation signal of the suitable spatial-frequency band according to an image scale factor can be 
acquired, and it cannot call at a zoom location, but exact focus doubling can be performed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline of the electric configuration of the film scanner 
using this invention. 

[Drawing 2] It is the conceptual diagram of Data ROM. 

[Drawing 3] It is the explanatory view showing the passband of a band pass filter. 
[Drawing 4] It is the explanatory view showing a shift operation of the passband of a band pass filter. 
[Drawing 5] It is the flow chart which shows the outline of the focus processing by this invention. 
[Drawing 6] It is the explanatory view showing the distribution property of an evaluation signal over 
spatial frequency. 

[Drawing 7] It is the explanatory view showing the situation of the addition value change of an 
evaluation signal to migration of a focal lens. 
[Description of Notations] 
2 Film 

5 Image Pick-up Lens 

5 a Variable power lens 

5b A focal lens 

8 Potentiometer 

10 Image Sensors 

14 Digital Digital Disposal Circuit 

18 Band Pass Filter 

1 8a, 1 8b Programmable digital filter 

22 CPU 

24 Data ROM 


[Translation done.] 


http ://www4 . ipdl . inpit. go j p/ cgi-bin/tran_web_cgi_ejj e 


7/19/2007 


JP, 10-042 184, A [DRAWINGS] 


Page 1 of 3 


JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DRAWINGS 


[Drawing 2] 


7 1**1/ 7 

SJtttr-? 

0001 

Kho Kli 

0002 

Kho Kli 

0003 

Kho Kl3 

1001 

1 1 

1002 

ai bi 

1003 

Oz b? 

1004 1 

03 D3 

1005 

04 b4 

1006 

05 bs 

1007 

06 .be 


[Drawing 3] 



*f. ¥> *f. 


[Drawing 1] 


http : //www4 . ipdl . inpit. go .j p/cgi-bin/tran_web_cgi_ej j e 


JP,1 0-042 184, A [DRAWINGS] 


Page 2 of 3 


° 1 ' I 7a> , 6 




T 


t , t 


[Drawing 4] 



jga*(Hz) 


http : //www4 . ipdl . inpit. go j p/cgi -bin/tran_web_cgi_ejj e 


JP, 10-042 184, A [DRAWINGS] 


Page 3 of 3 



[Drawing 6] 
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ZtllZ'blZ. CPU22f±T-?ROM24£7FF 


xri 002j, rio03j, ■ ■ • fcT^-feXLT 
18a, 1 8 b \L9 v7Vm0fflE.T~9 'b LXXfit 

-fnyF^XF^-F j , r n -ny F5X F^E-Fj 
t««BS^ t b $ iz t, [11^ ^ 7 F *>^i l» . 

[0029] iiTF. ±ia7^;FAXdr^7^-Wh-i/F^ 
*H^f^JBtov^TIJi8H-t4. 05^7o-f-r-FtS 
•Tiot. tfAf771 (ST1 ) T'X^ls-fem 

r«^E-l<j*«W[S*tTVi4fc*tU H ST2 , S 
T3f5«HltJ:"9T-^ROM2 4*»feTHV'X TOO 
02 j (ctg^^it^WMJtffif-^ r K H0 , K L2J // 
^ -yXflBfti: lX7uy?l7A>T*J9f\,y < )V? 1 8 
a, 18bfcA73?itl>. Ztl££<). 4 
>19 1 Scoa^iSiiHS^HTWMm^-FfciS 

1 0 0 3 0 ] men. wto£Wki&wzis*ti&2Hm 
fcm. mmiz^mmmk^knwmm^ftg. («w 

tt) SrtofetS^JBSaR^ffiWftt&S^fcOT, 

mmmm^mzm^m^mM^mm^zm i . 

f¥fifi^jgi±sr , E gJl^rfcw^y7Vi.S:(c^^ 

Fv^7 ^ 1 8ofg«, iSJio^ y hwmzm 
h^t\z£~>x, zh?w&htitzmm®Tcovm 

y f 5x f =&- Yxu^wm^m^m^zmtm 
mmtrnmizm^ti. w^-f, o-3^F7 

X F^E- F t Lfcfl^T . ^ffiii 
oi¥«l-f-4T't^Tt°yF^^ffluA,ixi> 0 ^ 

18*»taj*3*i, W*EI»2 6tDHtS*iS. 

[0031 ] ■***.i'—}'Wx-j»mtZfTb%^b%iiz 

dWBWfi(±. H6^IF«fi^JS^fI^-Ft" 

1/ZMHbLX H 0 , 7*-^uyX5b<o»H*t:^U 
TH7t®T*tfflH*fc-5"C3M:-r4. 7;r 

x 1/ y x 5 b *s^ffia{= *?zb% mmmm 
nmv-7b%&. Ltzt^x, mmmcvw&m 

8£$U:#4>7*- ijxYH , ^f? t°y/t- 
^7a^fU7*-*Xl/yX5b^7 FflMSr7 

5 b ^^#.fiST#it S-tirl. i b t^X% h . 
[0032] r-3LT7*- >&Xl/yX5b2r^|fia 


(6) 


Jfflffl 0-4 2 1 84 


t . C RTt-i' 1 6 ftifPH&^XBft 
a^Sii**^ ^U-^tto.- Wy*-7aL- 
x 3 3 £ft LXWim^M 0 &&A7J Ztilt 

WtajiSitS. CRTt^ 1 6ffigmMi 

&mmmm^ti&tmx%<, t°y h^b^m 
*y-y 3 y«^£;h.4. Lt^t, -ro^fcitg 
[0033] H«KO&»A:fc£ff offitet'U'-*** 

MiHUtX-A^fl^^k. ST4, ST5«JSat: 
J;i9T-^ROM24 A» fcgfgtt If- * ^IS^S** 1 
frbil4. *LTX-AffiB«*-ybffiItJStfc£<a 
1CEf-?fr"7W:777>T S/?;l<-7 ^k? 1 S a, 
18bfcA*S*U ST 2 , 3\ZkVWffi&m.T-9 
(OSaUfifthtih . iiitffvv H4(c^-rj:dt^y 

lfrt>. Ztil,z£b-£X^>V^z.7 4 1 8CD3I3I 
IWfefflWUcHiEtfiiktioT, 7*- #xyy 
X 5 b (ttMfctf a ff«i^«JMcO'Mmil 7 <r<o 
llldl£&3 i,Ok 4 0 , &#&ey b^btffcffd £ k 

|»KfL . f H ^WlSS^^i^k. ^KB«*> 
t-3SaBH4BW=WLT^'<y F^°X7 -f )V? 1 8«*7 
hJaS9ftf L , f H immizW&ZtihZti&ct. 
[0035] io4*o«B"rtyh^*riiWitfia 

k. 7*- axuyXSbOSWcttLTIHifi-*** 
JMfcoSHWi. 07t®T^-rJ:dt, r7a— #xfl 

9 1 < < * *} , £ fcSftffittt iETafF MI^» 

-I<7)j±U ±IB^J; -5 £Ay FAX7 4 )V? 1 8cD# -y h 
JSSRfL . fn *X-AffiJlt^*rti:T*liE^4ifc 

[0036] %3ffi&imfr*mw-><?>i> 

WJ>9. ZtUzjBtX* J <l'-?W Ovf ayh^x 
jMttttH6 tZjiS«*T*tilMRK J: oTMRSfu 


i 8u±^xmm^^.mmm.m^itzmm 

W** s S£3iiSii:t'SrSfc«>, 7*- #xyyX5 
b^MfcMU §Wffi^cD«*ffloM;«iH7®C^ 

y h 5 x h wteflTPfc & k §= fc ti . £*ifc 

mm^yv^b^mmibKh x o t$r 

4. 

[ o o 3 7 ] ^Bftwfcosiawaaaaswfifv^ 

fct,«i>fe-f. ^y-?# rappt-Kj ZMIRIK 

7 *- x y yx 5 b mmmzn Lxmt 
axi, > x 5 b *r^ij*-^T mam^m&mzgzik 

tfMiiZc <% IEii& tf y h-^t>-fr*«®it* 

&-sfctLTt>. 7*-*Xt-1«»ailB3 4ta±t 
^U-^* { ffi«tlSg«A^l^tf d ^ k 4 i 3 1 
LTS)4. 

[0 0 38]«R4UJti3t» CRT=E^16tiit 
y b£*rti*8«fc: J: -> T#fefi4IMSffll#<?5BW**«7* 

: J9)\&?fi*ix. hh\^imi\zmi^yv^b^m 

mXJji'fi^X^yV^? J fr? 1 8^ -y hfflftg 
f L , f„ ^tixli'i^, i«oag«A 

fc . J: 0 Kfl«*tf y h^^fcftfcfi 1 o ^ k t «r«g 

[ 0 0 3 9 ] 3 h t . ?»iWo- 3 y h 7X 

Yx-hh<r>[z mbh-f. mmuyx 5 sasatx- 

Aiftfl5UTflMS*£EK txm&Ztitio t-t&t^lz 
ii , -e co t y h ^^MS tie L . fF«l-^^«W(l« 

^t*i07®t^r± 0 i,z%tzt>fr%%{ttz%&zttf 
wiihtvf. zcvttxu&mvyhisb^mmiz 

a jva 2 mm&nwv w - y * f m l x t y h 

myy^^-yx-^Lxm. tcnttimmi 
f-m&ix^t>frt>. x-Mm mm) tttmi 
xmm-mmimz^t^mmt: «> 1 

HA-X7^U^18cO*-yhJS«f L , f„ ^ISjEi- 

4 r k t i o t . Ltz^immzn lx i> urn* t° 
yh^b^tmm^i^ 

[ 0 0 4 0 ] k Z6X\ V±Xi±X-&mi,z£ O^fg 

y y x 5 a lt mtm&oiamf *>ti t^t 


(7) 


ifflSFP 10-42184 


Lxmwixh h tK mm? >x 5 1 2 ex- a w yx 

£ffl^£it£fc{±. X-A^eJ^T^fgl^yXS a 
*fffC&< 7*-^xuyX 5 b bjHKnWSHfr? 

Al/>XOh9'y^y^iffl8, -t&fc^X-Affitri: 

[0041] %zx'z<r>h7v*>?mmzmi. 
flattsi ut a v \ x- a B#^m^6o^^t# a 2 

4 Sa&WEr - *£t-*ROM24£»# SXT'fc 

< . * lt . §sii<o b 5 >y df ymmzfi 5 ®nxi±. 

±MlrX h»^#£i^*4l6fc«fflsrfc t:f-?R 

o m 2 4 a^aarsgtSMiET-* £f^aj l&#£> 
±imwizLtzii^xmmzv>h£bitit^\ x 

th^v^f > miET-yjv^ imt 4 . ;«h7 7* 

[0042] ja± N ^ttU:0ffi£kfce*^e-^ 

tbmi lt s mmt 4 t&fc ~> x\m& 

fc. ^UyX5aC0im^^r-y>-B^-^8Xlklii 

■t&KbQiz. $t®\s>x&mmwx7--vt°yy^~? 

X-Afflit£tt}fJ-t4 4. 4fc, t-^RO 
M24K£fg^T-?£»S&tfffcb'5fc:, X-A& 

[0043] 

fc**ft4£ISra89S<0-3^ Jffi&SttSl*W 

■f 4A>bVN^7 </^5:7o7777>fy^l'7 -f 


iFffifi^^f#4 ± 5 1 i/o>4*»$>« ^Mmmmmiz 
® t timmwmmvmfcmm t % 0 . t > h 

fc. iWfcUyXlcX-AUVXtfflV^kSCtt, X- 
AfflafcftJSLT SKW^Xn^7-77>f >^7 -f 
Jl^tUHSSfufcAy Fax 7 * ;P*<ojl»»«£Sgg 
■t4iatLT*4*»fe. tiB 1 3taflJ*SHffl 
«#«Of?ffifi^H#4£ fc#TS . X- Affile J; 

[0ffi^#^l^] 

[HI ] *»IJffll*7^L'AXJf+t- 

mmz^Ktyv v ? mx& 4 . 

[02] r-*ROMtf>ffca:ElT*4. 

[03 ] A'y fax 7 ^?<D»»$£^ft&HJHT 

[04 ] A>KAX7 <)V?<DWm®<ni'7 MttfJSr 
v-YX'hh. 

i®6] ^.mmmizm-mmm^m^m^-t 
[07] yt-zxuyxmmzm-mmmnm 

2 7-f^A 

5 jtmi^yx 

5 b 7*-#Xl'>'X 
8 iKfyya^-^ 

10 -f^-y-feyt 
14 rV?/i.fiWI» 
is /<yp;tt7<w 

18a, 18b 7'n/7V7'/kfy^;l'7 -f 

2 2 CPU 

2 4 r-^ROM 


[02] 


[03] 


oqpj_ 

0002" " 
0003 ~ 

iooi_ " 

J00_2_ " 
I003_ " 

1004 " 

1005 ~" 
"1006 ""' 
J2Q7_" 



(8) 


mm^i 0-42 184 



5'' ij? ^--fe F-^^ 



■ — — 1 I ' r I 'A~/JA'V~rl8lAiMPa 1 



(9) 


f#HPF 10-42184 


[H7] 



